Primary signet ring cell carcinoma of the cervix is extremely rare. A 47-year-old woman visited for postcoital vaginal bleeding during the last six months. Gynecologic examination revealed mild cervical erosion and touch bleeding. Colposcopic punch biopsy revealed a signet ring cell type of mucinous adenocarcinoma. The patient underwent radical hysterectomy with bilateral salpingooophorectomy, pelvic lymph node dissection, and para-aortic lymph node dissection. Microscopically, the tumor mainly consisted of two different types of cells; mixed signet ring cell carcinoma (70%) and mucinous carcinoma of intestinal type (30%). The patient died in 6 months after operation. The prognosis of primary signet ring cell adenocarcinoma of the uterine cervix is still unclear because of the extremely rare incidence of cases. In this case, we could suggest that this type of carcinoma has an aggressive behavior.
Carcinoma of the uterine cervix is the most common malignancy in female genital tract, and squamous cell carcinoma is the commonest of them. Adenocarcinomas of the uterine cervix have increased in both relative and absolute frequency. The current frequency of cervical adenocarcinoma is 15-20% of all cervical carcinomas and most of them are endocervical type [1] . Adenocarcinomas with signet ring cell are mostly metastatic from gastric, breast, colonic or ovarian carcinomas and primary tumor is extremely rare [2] [3] [4] . We describe an unusual case of woman with having primary signet ring cell carcinoma of the uterine cervix.
Case Report
A 47-year-old woman, gravida 5, para 4, visited her gynecologist for postcoital vaginal bleeding during the last six months. She denied ever taking oral contraceptives and never complained of gastrointestinal symptoms. Gynecologic examination revealed mild cervical erosion and touch bleeding. The physician decided to perform a cervical cytologic examination and endocervical curettage. Histopathologic examination of the former showed poorly differentiated carcinoma of undetermined type and the latter showed small cell carcinoma. Colposcopic punch biopsy was done and the result was a signet ring cell type of mucinous adenocarcinoma.
The results of laboratory studies including analysis of tumor markers were all within normal limits (squamous cell carcinoma related antigen 0.8 ng/mL, CA-125 17.3 U/mL, carcinoembryonic antigen [CEA] 1.0 ng/mL). Human papilloma virus (HPV) type 18 and 16 were negative. We tried to find an extragenital primary tumor. Abdominopelvic magnetic resonance imaging (MRI) demonstrated about 5×10 mm size mass in the endocervical canal and did not demonstrate any possibility of metastatic tumor or tumor derived from other origins. Whole body positron emission tomography showed only increased fl urodeoxyglucose uptake along the deep portion of endocervical canal suggesting malignant tissue but no other abnormal fi nding. Aera Yoon, et al. Primary signet ring cell carcinoma of the cervix Gastroscopy, colonoscopy, intravenous urography and cystoscopy showed no abnormalities. Under the diagnosis of the International Federation of Gynecology and Obstetrics (FIGO) stage IB1 cervical cancer, radical hysterectomy was performed. At laparotomy, the uterus, ovaries, and tubes were grossly normal but about 1 cm size mass in the endocervical canal appeared when we longitudinally incised the uterus and cervix. There was no other pathologic fi nding in the pelvic cavity and abdomen. She underwent radical hysterectomy with bilateral salpingo-oophorectomy, pelvic lymph node dissection, and paraaortic lymph node dissection. Macroscopically, the tumor measured 12×7×15 mm in size, and was observed to be located in the endocervix. There were multiple lymphatic tumor emboli but the tumor did not invaded parametrium and vaginal mucosa. The ovaries, uterus, uterine tubes and lymph nodes were unremarkable. Microscopically, the tumor mainly consisted of two different types of cells; signet ring cell type (70%) and intestinal type (30%). The cytological feature was the presence of variably sized intracytoplasmic vacuoles, some of which compressed the nuclei, taking the form of a signet ring cell-type of cell (Fig. 1A) . In intestinal type, the adenocarcinoma had the characteristic pattern with cystic glandular structures. The glands were lined by stratifi ed tall columnar like cells with modest amounts of amphophilic cytoplasm (Fig.   Fig. 1 1B). In immunohistochemical stain, the tumor cell showed positivity of p53 and Rb. Although we had recommended adjuvant concurrent chemoradiation therapy, she denied further therapy. After 4 month of operation, the patient returned to outpatient clinic, because of motor weakness of both lower extremities. Abdominopelvic computed tomography (CT) scan revealed several enlarged abdominal paraaortic lymph nodes and multiple small subcutaneous nodules. Chest CT showed multiple metastatic nodules in the left back, chest wall, mediastinum and axilla and spinal MRI showed diffuse metastatic lesions from fourth cervical spine to sacrum and bilateral iliac bone (Fig. 2) . Pathologic fi nding of spinal biopsy consistently revealed metastatic signet ring cell carcinoma. The patients died from obstructive urinary tract infection 6 months after the operation.
Discussion
Histologic types of uterine cervical adenocarcinoma are mucinous, endometrioid, papillary and clear cell adenocarcinoma. Mucinous adenocarcinoma of the uterine cervix has subtypes: endocervical, intestinal, and signet-ring cell [4] . Signet-ring cell adenocarcinoma in the female genital tract most commonly involves the ovary and mostly presents a metastasis from the stomach [2] . In the literature, primary signet-ring cell carcinoma of cervix is extremely rare [5] . The signet ring cells shows focal finding in a conventional adenocarcinoma and pure primary signet ring carcinomas of the cervix rarely occur [6] . In this case, we found that 70% of signet ring cell type and 30% of intestinal type are mixed as described above.
It is impossible to differentiate between primary from metastatic tumor on cytology smear. Haswani et al. [4] described following the features of primary cervical tumor; 1) previous history of cervical HPV infections; 2) association with endometrioid, including adenosquamous and clear cell, carcinoma; 3) coexistent high grade squamous intraepithelial lesion and adenocarcinoma in situ with invasive disease; 4) HPV type 18 in tumor tissue; 5) immunoreactivity of primary cervical adenocarcinoma for colorectal type cancer antigens is not considered specifi c for metastatic cervical disease for 80% of endocervical adenocarcinomas which stain positively for CEA and sialomucins; and 6) the negative immunostaining reaction for estrogen receptor and progesterone receptor does not exclude primary cervical neoplasms. In clinical setting, complete history and work up are needed to exclude the possibility of metastatic lesion. Although some studies have shown no differences in survival between adenocarcinoma and squamous cell carcinoma, the majority have shown that adenocarcinoma carries a worse prognosis with 10-20% difference in 5-year overall survival rates [7] . The prognosis of primary signet-ring cell adenocarcinoma of the cervix is not well known as a result of the small number of case reports.
To the best of our knowledge, only 10 cases of primary signet ring cell carcinoma in the uterine cervix previously have been reported [4] [5] [6] [8] [9] [10] [11] [12] . Three cases have documented survival time longer than 2 years and one case of them showed extended survival in a low stage tumor (8 years, FIGO stage IB) [8, 12] . In a Korean case, survival period after operation and concurrent chemoradiation therapy was only 6 months like in this case [9] . In some cases, the follow-up period is too short to draw convincing conclusions (shorter than a year) [4, 10, 11] . In summary, we report a case of primary signet ring cell carcinoma of the uterine cervix with extremely poor prognosis. Further evaluation and analysis for this type of carcinoma should be needed.
